Ethanol promotes neuronal apoptosis by inhibiting phosphatidylserine accumulation.
Prenatal and postnatal ethanol exposure induces abnormal cell death in the nervous system. We have previously reported that docosahexaenoic acid (DHA; 22:6n-3) prevents neuronal apoptosis through promoting phosphatidylserine (PS) accumulation. Previously, we have shown in C6 glioma cells that ethanol inhibits the accumulation of PS caused by DHA supplementation. In this report, we demonstrate that in vitro or in vivo exposure to ethanol inhibits DHA-dependent PS accumulation and neuronal survival. We found that Neuro 2A cells exposed to ethanol accumulated considerably less PS in response to the DHA enrichment and were less effective at phosphorylating Akt and suppressing caspase-3 activity under serum-starved or staurosporine-treated conditions. The in vivo paradigm correlated well with the in vitro findings. We found that the total PS and DHA contents in the fetal hippocampus were slightly but significantly lowered by the prenatal ethanol exposure. Fetal hippocampal cultures obtained at embryonic day 18 from ethanol-treated pregnant rats contained significantly higher apoptotic cells after 7 days in vitro under basal conditions and exhibited particular susceptibility to cell death induced by trophic factor removal in comparison with the pair-fed control group. The reduction of PS and the resulting neuronal cell death inappropriately enhanced during development may contribute to the defects in brain function often observed in fetal alcohol syndrome.